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ABSTRACT 

The in vitro responses of date palm (Phoenix dactylifera L.) callus of Sewy and Hayany cvs. to 
different concentrations in subsequent subcultures. The picloram and 2, 4-D were able to induce 
embryogenic calli. Results indicated that fresh weight of callus were significantly increased with 
increased levels of subculture number from 1to3. Generally, the picloram  superior on 2,4-D  in  callus 
induction degree\explant, fresh weight of callus and percentage of embroygenic callus. Determination 
of genetic variability and cultivar identification in date palm are two major importance in breeding 
programs. Two types of markers such as protein and ISSR were applied on two important cultivars in 
Horticulture Institute Research, Sewy and Hayany cvs. intervarietal variations were investigated using 
five ISSR markers. Protein markers were also applied to assess the genetic polymorphism. Cluster 
analysis by UPGMA showed two main clusters. Cultivar Haynay with their three subcultures were 
located on the same cluster however, three subcultures in Sewy cv. could be divided into two sub 
clusters.     
  
Keywords: Date Palm, Embryogenic callus, Picloram, 2,4-D, Protein profile of     callus and ISSR 

 
Introduction 

The explants derived from offshoots and usage of a high-auxin medium is causing many technical 
problems such as endogenous bacterial contamination, browning, somaclonal variations and long-term 
duration of production. Somaclonal variation refers to the variation arising in cell cultures, regenerated 
plants and their progenies, and this general term was given by Larkin and Scowroft (1981). However, 
other types of variation arise by specific culture of cells or tissues, which include culture: callus 
(Calliclonal); apical meristem (mericlonal); leaf, stem, root or other somatic tissues (somaclonal). (Jain 
et al., 2001). Furthermore, ISSR (inter simple sequence repeat) is informative about many loci and are 
suitable to discriminate closely related genotype variants and lastly, ISSR markers constitute discrete 
markers suitable in the DNA fingerprinting (Gupta and Varshney, 2000). Jain (2007) reported that rapid 
shoot proliferation can be achieved from various parts of the plant including shoot tips, stem cuttings, 
auxiliary buds and roots. He also pointed out that the selection of the genotype and the number of sub-
culture cycles help limit the appearance of somaclones after the step of plant regeneration. Mutation 
induction in date palm is feasible now due to a reliable plant regeneration system via somatic 
embryogenesis and organogenesis. Embryogenic callus induction in date palm is influenced by different 
parameters such as genotype, explant type, age and size of explant, induction period and plant 
hormones. Most researchers suggest 2, 4-dichlorophenoxyacetic acid (2, 4-D) as the most efficient 
auxin to induce embryogenic callus used at 100 mg L-1 concentration (Zouine, 2007 and Al-Khayri, 
2010). Date palm micropropagation can be applied in two different procedures, namely, organogenesis 
and somatic embryogenesis. Somatic embryogenesis consists of several steps, including explant, 
procallus, embryogenic callus, somatic embryos and plantlets (Al-Khalifah and Shanavaskhan, 2012). 
However, date palm micropropagation is confronted by numerous limitations, including microbial 
contamination, tissue browning and media, vitrification, shoot tip necrosis, and somaclonal variation 
(Abass, 2013). In commercial micropropagation it is very important to test the genetic conformity/true-
to-type of the regenerated plants. Several researchers have used molecular markers ISSR, RAPD and 
protein profile study the genetic toxicity of hormones on tissue-cultured plants i.e date palm 
embryogenic callus (Karim et al., 2010; Othmani, 2010; Abass, Al-Utbi and Al-Samir 2017). 
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Thus, this investigation aimed to study the effect of different types of auxins to reduce genetic 
mutations that occur by regeneration of callus for three subcultures of date palm cvs Sewy and Hayany  
using low levels of auxins. 

 
Research Methodology: 

This study was carried out during of 2014-2017 in the tissue culture Laboratory, Horticulture 
Research Institute, Giza, Egypt.  
 
A. Plant material and sterilization:  

In this experiment, two different cultivars of date palm were tested, Sewy (semi-dry cultivar) and 
Hayany (soft cultivars) grown at the orchard of Horticultures institute Research, Giza governorate. The 
young offshoots used were taken from adult female plants. Offshoots of the two local cultivars were 
separated during fruiting stage from attached mother plants. These offshoots were used as mother plant 
material, for initiation of in vitro culture. The suitable explants of offshoot containing shoot tip and 
primordial leaves were excised more carefully. Explants were surface sterilized by 70% ethanol for 10 
sec., followed by 50% Clorox (5.25 % sodium hypochlorite NaOCl) for 20 min then dipping in 1.5 gm/l 
of HgCl2 for 5 min. rotary agitation, rinsed three times with sterilized distilled water and ready for in 
vitro cultivation. 
 
B. Callus induction: 

The basal medium used for callus induction contained Murashige and Skoog, (1962) inorganic 
and organic constituents, 3% (w/v) sucrose and 0.8% (w/v) agar supplemented with different 
concentrations of 2,4-D (10, 30 and 100mg/L)  or Picloram (5, 10 and 30 mg/L). One sterilized explant 
was cultured individually in each culture jar. Each treatment consists of 3 replicates, each replicate 
consists of 5 culture jars, and each jar contained one explant ; culture jars were incubated in a 
temperature controlled room at 27 ºC ±1 under complete darkness condition. Data of each explant (shoot 
tip) were calculated in every treatment at the end of each subculture for at least 5 subcultures (8-9 weeks 
for each one). The average of callus induction degree per explant were scored visually as follows: 
Negative results (-) = 1 Below average results (+) = 2Average results (++) = 3 Good results (+++) = 4 
Excellent results (++++) = 5 (according to Pottino, 1981). 
 
C. Embryogenic callus induction: 

The basal medium used in this experiment was formula of Murashige and Skoog (1962) basal 
nutrient medium with the following modification in mg/l: 200 glutamine; 40 adenine sulfate; 0.4 
thiamine-HCl; 3000 activated charcoal; 40000 sucrose; and 6000 agar as described by Tisserat (1984a). 
For embryogenic callus induction, callus initiated from explants were subcultured on MS medium 
supplemented with 3mg/L BA and different concentrations of Picloram (3, 5 and 10 mg/L) or 2,4-D (5, 
10 and 30 mg/L). Cultures were insulated in darkness and recaptured onto the same fresh medium every 
four weeks, thereafter; the percentage of embryogenic callus formation and fresh weight of 
embryogenic callus were recorded at the end of each subculture for at least 5 subcultures (8-9 weeks 
for each one). 
 
 D. Somatic embryos induction: 

At the end of  each subculture the calli were transferred to a somatic embryo induction medium 
supplemented with 0.1 mg/L NAA ; 4g/L PEG; 1.5 g/L AC and different concentrations of Picloram 
(3, 5 and 10 mg/L) or 2,4-D (5, 10 and 30 mg/L). The cultures were incubated at 27+C° with 16-hours 
photoperiod under cool white florescent tubes. The calli were subculture every 6 weeks and the 
number of formed somatic embryos was determined after 18 weeks on this medium. All the obtained 
data during each experiment of this study were subjected to statistical analysis of variance according to 
the method described by Snedecor and Cochran (1989). However, the differences means were 
differentiated by using Duncan's multiple range test (Duncan, 1955). 
 
E. Isolation of genomic DNA 

Genomic DNA was extracted from calli using D Neasy Plant mini Kit for DNA isolation from 
plant tissue with modifications by adding 5 mg/ml PVP to the extraction buffer. 
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E.1 SDS-protein electrophoresis. 
SDS-polyacrylamide gel electrophoresis (SDS-PAGE) was performed according to the method 

of Laemmli et al. (1970), as modified by Bradford method (1976). Calli samples were taken from each 
genotypes (Sewy and Hayany cvs.) at three subcullture. 
 
E.2 Inter-simple sequence repeats (ISSR) 

After estimating the DNA samples concentration aliquots from each stock of DNA samples were 
diluted to a uniform concentration of 10 ng/μl to be used with PCR marker. Oligonucleotide sequences 
of the primers used in this study were selected from a set of Operon kits (Operon Technologies Inc., 
Alameda California, USA). A total of five primers as indicated in Table (1) were used in the detection 
of polymorphism among three subcullture (1, 3 and 5) in Sewy and Hayany cvs.  

 
Table 1:  Name and Sequence of the primers used in ISSR detection 

Primer Sequence 

OPA0-1 5'-AGAGAGAGAGAGAGAGYC-3' 

OPA0-2 5'-AGAGAGAGAGAGAGAGYG-3' 

OPA0-3 5'-ACACACACACACACACYT-3' 

OPA0-4 5'-ACACACACACACACACYG-3' 

OPA0-5 5'-GTGTGTGTGTGTGTGTYG-3' 

 
Reactions were carried out in a total volume of 25 µl containing 30 ng of genomic DNA as a 

template, 30 pmoles of random primer, 2mM of dNTP's mix (dATP, dCTP, dTTP and dGTP, ABgene, 
Surrey, UK), 10 X PCR buffer, 25 mM MgCl2, and 2 units Taq DNA polymerase (promega, USA).  

Amplification were carried out in a thermo cycler (UNO II Biometra) programed for 94ºC FOR 
4 min, (one cycle); followed by 94ºC for 45 sec, 38ºC for 1 min, and 72ºC for 1 min (35 cycle); 72ºC 
for 10(one cycle) ,then 4ºC(infinitive). The amplification products were resolved by electrophoresis in 
a 12% poly acrylamide gel then stained by ethidium bromide (0.5 µg/ml), and visualized with ultraviolet 
light and photographed. DNA fragment sizes were determined by comparison with the 100bp and 1Kb 
DNA ladder marker (promega USA). 

 
Data analysis  

Amplified products for ISSR and SDS-protein markers were visually examined for each primer 
or each primer combination. Also, Gel Documentation System (Gel-Doc 2000, with Diversity Database 
Fingerprinting Software, version 2.1, Bio-Rad Laboratories, Hercules, California, USA) was used for 
gel analysis, scoring, data handling, cluster analysis and construction of dendrograms.  

Pair-wise comparisons of two Sewy and Hayany cvs. genotypes during three subcultures callus 
development were used to determine similarity coefficients according to Dice's similarity coefficient 
(DSC's). The similarity coefficient was then used to construct dendrogram using the Un-weighted Pair 
Group Method with Arithmetic Averages (UPGMA) employing.  

                         
Results and Discussion 
 
Impact of subculture number and concentration of auxin on Callus induction degree value: 

Callus induction depends on the Cultivars and the PGR Composition of the Medium. 
Data presented in Table (2) and Fig (1) clearly showed the effect of subculture number and 
concentration of auxins on callus induction degree value of date palm cvs. Sewy and Hayany. 
Concerning the effect of subculture number data clearly showed that, the highest significant value of 
callus induction degree was observed in subculture number 3and 5 in Sewy and Hayany cvs., 
respectivlly. While, callus induction degree in the first subculture  showed the lowest significant value 
with both cultivars (Sewy and Hayany).  Referring to the effect of different concentrations of auxins on 
callus induction degree, data showed that, MS medium supplemented with 30 mg\l Picloram gave the 
highest significant value of callus induction degree compared with other concentrations. With an 
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increase in 2,4-D concentration from 10 to 100 mg\l a gradual increase in callus induction 
degree\explant was observed. Such trend was observed with both cultivars under study.  

Regarding to the interaction between subcultures number and concentration of auxins data 
revealed that, the optimum concentrations of Picloram for callus induction degree was however 
observed to be 30 mg/L in subcultures number 3. The same pattern of callus induction was observed at 
100 mg/L 2,4-D in subcultures number 5. Such trend was observed with both cultivars Sewy and 
Hayany cvs. 
 
Table 2: Impact of subculture number and concentration of auxins on callus induction degree value of 

date palm cvs. Sewy and Hayany. 

Subculture 
number (A) 

Sewy 
Concentration of auxin (B) 

(Pic) (2,4-D) 

5 (mg/l) 10 (mg/l) 30 (mg/l) 
Mean 

(A) 
10 (mg/l) 

30 
(mg/l) 

100 
(mg/l) 

Mean 
(A) 

1  3.00 f 3.40 ef 4.00 cd 3.47 b 2.20 d 3.20 c 4.40 ab  3.26 b 
3 3.60 df 4.80 a 5.00 a 4.46 a 3.00 c 4.60 ab 4.90 a 4.17 a 
5 4.20 bc 3.60 de 4.60 ab 4.13 a 3.20 c 4.19 b 4.80 ab 4.06 a 

Mean (B) 3.60 c 4.13 b 4.53 a  2.80 c 4.00 b 4.70 a  

Subculture 
number  (A) 

Hayany 

5 (mg/l) 10 (mg/l) 30 (mg/l) 
Mean 

(A) 
10 (mg/l) 

30 
(mg/l) 

100 
(mg/l) 

Mean 
(A) 

1 2.80 f 4.00 bc 3.60 de 3.26 b 1.80 e 3.20 d 3.80 cd 2.93 c 
3 3.80 cd 3.60 de 4.20 abc 3.86a 2.40 e 3.60 cd 4.00 bc 3.33 b 
5 3.20 ef 4.40 ab 4.60 a 4.06 a 3.40 cd 4.20 b 5.00 a 4.20 a 

            Mean (B) 3.26 c 3.80 b 4.13 a  2.53 c 3.66 b 4.27 a  
 Means followed by the same letters are not significantly at 5% level. 

 

  
                        A                         B 

Fig. 1: Callus induction degree value; (a) in Sewy cv, and (b) in Hayany cv. 
 
 
Impact of subculture number and concentration of auxins on fresh weight of callus: 

With regard to the response of the calli increased when was maintained on MS medium 
supplemented with 2,4-D or Picloram in subsequent subcultures, Table (3) shows obviously 
considerable variations in this respect with Sewy and Hayany cvs. Callus weight increased with 
increased levels of subculture number (1-3) and decreased thereafter with Sewy cv. On the other hand, 
a gradual increase of fresh weight of callus (mg) with increasing in subsequent subcultures (1-5) was 
observed in Hayany cv. Addition of auxins Picloram or 2,4-D in the culture medium enhance actual 
callus growth. Herein, an gradual increase in amount of callus formation was observed with increasing 
concentrations from (5,10 and 30 mg\l) of Picloram and (10-30 mg\l) of 2,4-D in the culture medium. 
No callusing response was observed when explants were cultured on MS medium without any growth 
regulators. The greatest of fresh weight of callus was obtained from shoot tip of Sewy and Hayany cvs. 
when calli cultured on MS medium supplemented with 30 mg\l of Picloram in the third subculture. 
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Beyond this level, as the concentration of 2,4-D was increased to  30-100 mg\l a decline in callus fresh 
weight was observed in first subculture. The same pattern of callus weight and frequency was observed 
with both cultivars (Sewy and Hayany). 
  
Table 3: Impact of subculture number and concentration of auxins on fresh weight of callus formation 

from shoot tip of date palm cvs. Sewy and Hayany.             

Subculture 
number (A) 

Sewy 
Concentration of auxins (B) 

(Pic) (2,4-D) 

5 (mg/l) 10 (mg/l) 
30 

(mg/l) 
Mean 

(A) 
10 (mg/l) 

30 
(mg/l) 

100 
(mg/l) 

Mean 
(A) 

1 183 e 236 c 237 c 225 c  197 g 234 e 172 h 201 c 
3 217 cd 296 b 352 a 288 a 266 d 293 a 237 e 265a 
5 204 de 234 c 305 b 247 b 227 f 280 b 231ef 246 b 

Mean (B) 202 c 261 b 297 a  230 b 269 a 225 b  

Subculture 
number  (A) 

Hayany 

5 (mg/l) 10 (mg/l) 
30 

(mg/l) 
Mean 

(A) 
10 (mg/l) 

30 
(mg/l) 

100 
(mg/l) 

Mean 
(A) 

1 201 g 219 f 249 d 223 c 211 d 293 ab 176 e 227 c 
3 228 e 263 c 288 a 260 b 240 c 299 a 206 d 248 b 
5 274 b 283 a 266 c 274 a 273 b 310 a 245 c 276 a 

            Mean (B) 234 c  255 b   268 a  241 b 309 a 209 c  
 Means followed by the same letters are not significantly at 5% level. 

 
Impact of subculture number and concentration of auxin on embroygenic callus percentage: 

Embroygenic callus percentage depends on the cultivars and the PGR composition of the 
medium. The effect of PGRs (auxins concentration) and subculture number on the percentage of 
embroygenic callus formation was evaluated for the two date palm cultivars under study. Data presented 
in Table (4) and Fig (2) clearly showed the effect of subculture number and auxins concentration on 
embroygenic callus induction percentage of date palm cvs. Sewy and Hayany. Concerning the effect of 
subculture number data clearly showed that, the highest significant percentage of embroygenic callus 
induction were observed in subculture number 3 and 5. Followed significantly by percentage of 
embroygenic induction in subculture number1 with significant differences in between. The observations 
carried out after 8-9 weeks of culture revealed that, Sewy and Hayany Cvs. gave the greatest 
embryogenic callus induction when cultured on medium supplemented with Picloram 5 mg\l (75.48 and 
69.58, respectively). Whereas, the same results were obtained when calli embroygenic cultured on 
medium supplemented with 2,4-D at (30 mg\l). 

Regarding to the interaction between subcultures number and auxins concentration data revealed 
that, the percentage of embroygenic callus significantly increase with decrease concentrations of 
Picloram (5 mg\l) and 2,4-D (30 mg\l) at subculture 3and 5, respectively.   
Such trend was observed during different subcultures with both cultivars (Sewy and Hayany). 

These results are in agreement with Tisserat (1984a) recorded that production of plantlets from 
shoot tips and buds by organogenesis process is less well developed technique compared with 
embryogenesis. But, producing plantlets of date palm through organogenesis process should be clonal 
and less risky of genetic variation than callus derived plantlets. Auxin at high doses (50 M/l - 100 M/l) 
was necessary for callus induction in palm, especially on medium supplemented with 1 - 3 g/l AC. Also, 
Omar & Novak (1990) indicated that  Picloram was faster than 2,4-D for callogenesis and embryo 
induction in date palm. The frequency of explants that produce callus can vary respectively in 
Takerboucht and Deglet nour from 65-90 % depending on genotype. In terms of donor material, Shoot 
tips have been commonly used for callus induction (Chabane et al. 2007; Zouine et al. 2005). MS 
medium (Murashige and Skoog 1962), supplemented with plant growth regulators (PGRs) such as 2,4-
D, 2iP (6-(γ-γ-dimethylallylamino) purine), is most frequently used for callus induction, 9 μM 2,4-D in 
cv. Amsekshi (Sané et al. 2006); 9 μM 2,4-D and 14.8 μM 2iP in cv. Deglet Nour (Chabane et al. 2007) 
and 45 μM 2,4-D in cv. Boufeggous (Othmani et al. 2009).  
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 Table 4: Impact of subculture number and concentration of auxins on emproygenic  callus percentage 
from shoot tip of date palm cvs. Sewy and Hayany.    

Subculture 
number (A) 

Sewy 
Concentration of auxin (B) 

(Pic) (2,4-D) 
5 

 (mg/l) 
10 

(mg/l) 
30 

(mg/l) 
Mean 

(A) 
10 

(mg/l) 
30 

(mg/l) 
100 

(mg/l) 
Mean 

(A) 
1 69.64 bc 66.06 cd 60.00 de 65.23 b 50.81 c 67.67 b 44.32 d 54.27 c 
3 83.40 a 76.67 ab 70.00 bc 76.69 a 68.40 b 80.00 a 64.49 b 70.96 a 
5 73.39 bc 70.00bc 56.67 e 66.69 b 54.71 c 83.00a 52.91 c 63.54 b 

Mean (B) 75.48 a 70.91 b 62.22 c  57.97b 76.89 a 53.91c  

Subculture 
number  (A) 

Hayany 
5 

 (mg/l) 
10 

(mg/l) 
30 (mg/l) 

Mean 
(A) 

10 
(mg/l) 

30 
(mg/l) 

100 
(mg/l) 

Mean 
(A) 

1 63.53 cd 55.82 d 33.60 f 50.98 c 55.73 ef 60.00 de 46.73 g 54.15 c 
3 79.20 ab 73.33 b 40.00 ef 65.51 a 73.48 a 65.47 cd 53.33fg 64.09 b 
5 66.00 bc 58.87 cd 46.80 e 57.22 b 67.82 bc 72.70 ab 66.40 bc 68.97 a 

            Mean (B) 69.58 a 62.67 b 40.13 e  65.68 a 66.05 a 55.49 b  
  Means followed by the same letters are not significantly at 5% level. 

 

  

                                        A           B 
Fig. 2: Embryogenic callus proliferation; (a) in Sewy cv, and (b) in Hayany cv. 

 
Islam (2007) found that MS medium supplemented with 30 mg\l Picloram superior on it was 

contained 2,4-D at the same concentration (30mg/l)  in degree and amount of callus formation after 12 
week of culture from shoot tip explants in Zaghloul and Samany cvs. Other researchers used lower 
concentrations of 2,4-D such as 1.5, 5 and 10 mg L-1 in order to induce somatic embryogenesis. 
However, proximal leaf segment showed embryogenesis only in the medium supplemented with 2,4-D 
or picloram.  (Lamp and Dixon, 1997 and Aslam et al., 2011). LAZARUS, (2011) founding that solid 
endosperm explants of coconut fruits were grown on modified Murashige and Skoog (MS) formula 
with addition of 2,4-dichlorophenoxyacetic acid (2,4-D) or 4-amino-3,5,6-trichloropicolinic acid 
(Picloram) at different concentrations. Auxin doses at 10, 50 and 100 M/l caused high significant 
percentage of  callus 98.83% of explants. 

 In addition, Islam and Abed El-Zahaer (2015) in their studying on the effect of growth regulators 
(PGRs) such as 2,4-D (10, 50 and 100mg/l) or Pic (10, 20 and 30mg/l) on callus formation from fruit 
flesh explant, The highest percentage of callus produced obtained from fruit flesh explants when 
cultured on MS medium supplemented with 2,4-D (100mg/l) or with Pic (30 mg/l)  in Zaghloul and 
Samany cultivars. Mohamed and Reda (2018) found that the percentage of embryogenic callus 
formation obtained from shoot tip and leaf primordia explants reached the highest value, when cultured 
on MS medium with 3 mg/L (BA) + 10 mg/L (NAA) + 10 mg/L (2,4-D). In addition, the same medium 
recorded the highest fresh weight of embryogenic callus in strain (Shabah) dry date palm (Phoenix 
dactylifera L.) grown at Aswan Governorate. 
 
Molecular fingerprints based on and SDS- PROTEINS 

The electrophoretic banding patterns of proteins extracted from the calli of the (6 samples) two 
genotypes with different subcultures are shown in Fig. (3). The results of SDS-PAGE revealed a total 
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number of 11 bands with molecular weights (MW) ranging from about 20 to 200 kDa. Data revealed 8 
common bands (monomorphic), while the remaining 3 band were polymorphic. The densitometric 
analysis of the SDS-protein banding patterns of the studied genotypes were found to be useful in 
varietals identification of the studied Swey and Hayany genotypes.  

 
Fig. 3: Polyacrylamide gel electrophoresis SDS-PAGE stained with coomassie blue R-250 brilliant blue for total 

protein of date palm from callus lane (M) High range protein marker from Bio-Rad lane (1, 2 and 3) from 
three subculturesof Sewy cv. and lane (4, 5 and 6) from three subcultures of Hayany cv.    

                                       

The similarity relationships ranged between 93.1 % and 100%. The SDS-PAGE analysis of the total 
protein profile from callus revealed no differences in banding pattern of the protein of the studied 
cultivars. Although the scanning analysis showed that cultivar Sewy has a slightly different protein 
profile in subculture No.3 than protein profile of the other subculture No.1and 5. However, the lowest 
similarity index (93.1%) was observed among three subcultures in cv. Hayany (Table 5). This results 
confirmed by dendrogram photographs in Fig (4).  
  
Table 5: Genetic similarity matrix among three subcultures of Swey and Hayany genotypes as 

computed according to the densitometric analysis of the SDS-protein.  
 Date palm cultivars at three subcultures 

 Swey cv. Hayany cv. 

  1 2 3 4 5 6 

1 100      

2 99.2 100     

3 100 99.2 100    

4 93.7 93.1 93.7 100   

5 93.7 93.1 93.7 100 100  

6 93.7 93.1 93.7 99.7 100 100 
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Fig. 4: Dendogram of phylogenetic relationships among two cultivars of date palm based on Nei and Li's similarity 

coefficient obtained from 5 ISSR primers.   

 
The dendrogram was separated into two main clusters; the first cluster shows two separate subclusters, 
the first one included subculture No. (3) while,  the other subclusters included subcultures No. 1 and 5 
(similarity 100%) in cv. Swey. Therefore, the second cluster contained all the rest forms of three 
subcultures in cv. Hayany.  
 
 ISSR analysis 

The ISSR analysis was performed on the bulked DNA samples representing two cultivars   in 
Horticulture institute research using five ISSR primers composed of short randem repeat sequences 
(Table 1). These three ISSR primers were screened from five primers for studying their ability to 
generate consistently amplified fragment patterns and to access polymorphism in the tested cultivars. 
Fig (5) illustrating the ISSR profile of the two cultivars of the studied date palm during three subculture 
development.  
 
                

 
 Fig 5: Photographs showing ISSR products of the two cultivars of Date palm using five   ISSR primers: Lane (1, 

2 and 3) from three subcultures of Sewy cv. and lane (4, 5  and 6) from three subcultures of Hayany cv.     

 
The genetic similarity estimates ranged from 89.67 % and 100%. The highest similarity index (100%) 
was recorded between most of them in cv. Sewy, while the lowest similarity index (89.67%) was 
observed among three subculture without different between them in cv. Hayany (Table 6).  
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Dendrogram for the two genotypes is presented in Fig (6). The genotypes were separated into two main 
clusters,  the first cluster contained 1,2 and 3 that could be divided into two sub clusters of genotype 
Sewy while, the second cluster contained all the rest forms of genotype Hayany. 
 

 
Fig 6. Dendogram of phylogenetic relationships among three subcultures of each cultivars of date palm based on 

Nei and Li's similarity coefficient obtained from   5 ISSR primers. 
    

Table 6: Genetic similarity matrix among three subculture of Sewy and Hayany cvs.  as computed 
according to Dice's similarity coefficient from ISSR-markers  generated data. 

 Date palm cultivars at three subcultures 

 Sewy cv. Hayany cv. 

  1 2 3 4 5 6 

1 100      

2 100 100     

3 100 100 100    

4 89.67 89.67 89.67 100   

5 89.67 89.67 89.67 100 100  

6 89.67 89.67 89.67 100 100 100 

 
This results similarly, Zehdi et al. (2001) showed that it is clearly evident that in combination with 
agronomic parameters, isoenzyme and RAPD markers, ISSRs could provide the establishment of 
identification criteria in date palm genotype. Moreover, El-Khishin et al., (2003) reported genetic 
similarity estimates ranged from 64.4% to 76.7% among five date palm cultivars.  Abou Gabal et al. 
(2006) revealed that Sewy and Fryhee cultivars were clustered together in the same cluster. For the 
second sub-cluster included Gazaly and Halwo Ganm were grouped together, which were nearly similar 
(similarity 0.70). Munshi Abdulla and Osman Gamal (2010) found that the SDS-PAGE analysis of the 
total protein profile from leaves showed two main clusters.  Cluster A consisted of one cultivar 
Sukkarib1which did not belong to the other 3 cultivars, with 0.55 Nei and Li's coefficient in the 
similarity matrix. Cluster B consisted of 3 cultivars Med300lb1, Sugayb1and Khalasb1 with 0.66-0.85 
Nei and Li's similarity range. The ISSR markers also revealed the narrow genetic diversity among the 
four cultivars. In this context, Karim et al., (2010) ISSR molecular marker has been used at low number 
of amplicons per primer to evaluate the genetic diversity among different cultivars of date palm. Reham 
et al. (2011) using eight ISSR primers composed of short tandem repeat sequences for studying 
relationship between nine cultivars and six males of Siwa oasis, the genetic similarity estimates ranged 
from 0.46% to 0.81%. Mohammed et al. (2018) in their studied on date palm offshoots of Barhee 
cultivar derived from tissue culture to evaluate the genetic stability of date palm after exposing to Cd 
and Pb heavy metals by uesed five different ISSR markers found that, high Pb concentration- induced 
changes in protein and ISSR DNA patterns. Genome template instability has been observed in treated 
date palm with Pb at 276 mg/ kg. 
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